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Background: Many patients do not adhere to treatment because they cannot afford their prescription medications, putting them at increased risk of adverse health outcomes. We determined the prevalence of cost-related nonadherence and investigated its associated characteristics, including whether a person has drug insurance.
Methods: Using data from the 2007 Canada
Community Health Survey, we analyzed the responses of 5732 people who answered questions about cost-related nonadherence to treatment. We determined the national prevalence of cost-related nonadherence and used logistic regression to evaluate the association between cost-related nonadherence and a series of demographic and socioeconomic variables, including province of residence, age, sex, household income, health status and having drug insurance.
Results: Cost-related nonadherence was reported by 9.6% (95% confidence interval
[CI] 8.5%-10.6%) of Canadians who had received a prescription in the past year. In our adjusted model, we found that people in poor health ( We used data from a large national survey to determine the prevalence of cost-related nonadherence and its associated individual characteristics, including whether a person has insurance coverage for prescription drugs.
Methods
Data and variables
We analyzed data from the 2007 Canadian Community Health Survey, a telephone survey of the community-dwelling household population 12 years of age and older.
14 From September to December, 2007, respondents were asked a series of questions on prescription drug insurance and cost-related nonadherence. The response rate to this component of the survey was 72.2% and included 10 898 respondents from all 10 provinces. Of these respondents, 9404 (86.3%) agreed to share their data with Statistics Canada's partner agencies. Our study sample was drawn from these respondents.
Cost-related nonadherence was measured using a combination of responses to three questions on the survey (questions 3-5, Appendix 1, available at www .cmaj .ca /lookup /suppl /doi :10 .1503 /cmaj.111270/-/DC1). Respondents were first asked whether they had received a prescription in the past year. Those who reported that they had received a prescription were then asked three questions about whether costs led them to do anything to make their prescription last longer, not fill a new prescription or not renew a prescription. If a respondent answered yes to any of these three questions, we considered this to be a report of cost-related nonadherence.
We used the survey to construct a range of variables that are consistent with widely used conceptual frameworks on access to health services. 15 These included province of residence, age, sex, household income, level of education, self-assessed health status and number of reported chronic conditions (including arthritis, chronic obstructive pulmonary disease, diabetes, cancer, heart disease, high blood pressure and mood disorders), as well as whether respondents reported having prescription drug coverage that paid all or part of the cost of their medications (question 1, Appendix 1).
Statistical analysis
We developed a logistic regression model to determine what factors were associated with reporting cost-related nonadherence. Because the number of respondents in some provinces was small, we combined provinces with less than 1000 respondents into two regional groups: Saskatchewan and Manitoba were combined, as were New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador (Atlantic provinces). This grouping did not change our re sults by individual province in any substantive manner. We grouped several other variables into categories, including age (12-34, 35-44, 45-64, and ≥ 65 years), annual household income (< $20 000, $20 000-$39 999, $40 000-$59 999, $60 000-$79 999, ≥ $80 000), highest level of education attained (less than high school, high school, some postsecondary, postsecondary), self-assessed health status (excellent or very good, good, fair or poor), and number of reported chronic conditions (none, one, two or more).
To account for the complex sampling design of the survey, we used Statistics Canada survey weights and calculated all confidence intervals (CIs) using bootstrapping. 16 In our descriptive analysis, we included only respondents for whom we had complete data (n = 7917, 84.2%). When calculating rates of cost-related nonadherence and statistical modelling, we further restricted our sample to those who reported having received a prescription in the past year (n = 5732, 72.4%). We also conducted two sensitivity analyses. First, we included respondents for whom income data was missing in our model and used multiple imputation based on chained equations to estimate their incomes. 17 Second, we modelled an outcome variable calculated from only the first two cost-related questions on nonadherence (not filling and not renewing a prescription). Both analyses showed results with the same substantive interpretation as those we report here (data not shown). To facilitate interpretation of our regression model, we predicted the probability of cost-related nonadherence for both insured and uninsured members of each income group. We calculated these predictions using the average for all other covariates to make them representative of the entire Canadian population.
Results
After weighting the number of respondents who reported cost-related nonadherence to represent the overall Canadian population, we found that 9.6% (95% CI 8.4%-10.7%) of people who received a prescription reported engaging in one or more forms of cost-related nonadherence in the year preceding the survey (Table 1) . At the provincial level, rates of cost-related nonadherence were lowest in Quebec (7.2%, 95% CI 4.5%-9.8%) and highest in British Columbia (17.0%, 95% CI 12.6%-21.4%). Cost-related nonadherence was most common within the pop- Table 2) . Similarly, low household income was associated with an increase in cost-related nonadherence relative to the high household income (OR 3.29, 95% CI 2.03-5.33) ( Table 2 ). Cost-related nonadherence was also concentrated among respondents with the lowest self-assessed health status. People reporting fair or poor health status were more than twice as likely (OR 2.64, 95% CI 1.77-3.94) to report cost-related nonadherence than respondents reporting excellent or very good health (Table 2) . Similarly, respondents reporting two or more chronic conditions were 1.61 times more likely (95% CI 1.07-2.43) to report costrelated nonadherence than respondents who reported none (Table 2 ). Other factors associated with higher rates of cost-related nonadherence included living in British Columbia and being younger than 65 years of age ( Table 2) .
Research Research
The predicted probabilities of cost-related non adherence by level of income, for both insured and noninsured respondents, are shown in Figure 1 . Overall, the predicted probabilities of reporting cost-related nonadherence range from 3.6% (95% CI 2.5-4.5) among people with insurance and high household incomes to 35.6% among people with low household incomes and no insurance (95% CI 26.1-44.9).
Interpretation
We found that nearly 1 in 10 Canadians who received a prescription reported that out-ofpocket expenses led them to not fill a prescription, not renew a prescription, or try to make an existing prescription last longer. Furthermore, we found that several patient characteristics are associated with cost-related nonadherence: not having insurance coverage for prescription drugs, being in poor health, having a low household income, being under the age of 65 years and living in British Columbia.
Our results are consistent with those from pre vious studies in the US. For example, one review found that not having insurance was associated with higher cost-related nonadherence in 17 different studies. 10 Our study provides evidence that gaps in drug coverage may play a similar role in Canada. Furthermore, American studies have consistently found that having a lower income, being in poorer health and being a younger adult are associated with higher rates of cost-related nonadherence. 10 Overall, our result that 9.6% of Canadians who have received a prescription engage in cost-related nonadherence is reasonably consistent with previous estimates and is lower than comparable estimates from the US. 12, 18 We did not expect that cost-related nonadherence would be highest in British Columbia. This finding might result from that province's highdeductible public drug plan or the high level of personal debt among its residents.
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Limitations
As with any study of this nature, it is possible that the data we obtained through self-report is inaccurate. In addition, we could not differentiate between private and public insurance plans or identify people who may have incorrectly reported not having coverage through a public plan. 20 We lacked a large enough sample for subgroup analysis on populations such as people with specific chronic conditions or mental illnesses. We also lacked information on the specific prescription medications that were avoided due to their cost, thus limiting our ability to make inferences as to the consequences of costrelated nonadherence.
Conclusion
For many years, there has been increasing concern over the growing financial burden imposed on Canadians by out-of-pocket expenses incurred for prescription drugs. 21 Our results suggest that these costs lead many Canadians to not adhere to their prescription medications, particularly people with low incomes, people with illnesses or people who do not have insurance. Reducing cost-related nonadherence would likely improve health and reduce spending in other areas, such as admissions to hospital for acute care. 22 Of all the factors we found to be associated with cost-related nonadherence, insurance coverage is the most amenable to being addressed through changes in public policy. 
